We propose a semianalytical ion dynamics model for a coUisionless radio frequency biased sheath.
sheath.
The 
where 
where V _ is a dummy variable in the above integral. We note that Eq (9) 
where "y is a constant of proportionality and r is an exponent to be determined later. 
where 2F1 is a hypergeometric function which can be easily evaluated using a summation term as described in Ref. 9 . In order to determine the electric field from Eq. (9), the two unknowns, Ji and r, must be evaluated.
C. Ion Current
In this section we derive a relaxation equation to determine the ion current oscillations.
We begin with the momentum equation for the ions which also can be written as
-ff/-+_-_-x +nu_ = m 0x 
In order to obtain an ordinary differential equation in time, we express the spatial derivatives of u and ,7_ in terms of the electric field. This is done using the derivatives of Eqs. (6) and (11) . 
Ou
We now identify that Step 2. Integrate Eqs.
(1) and (17) using a time marching scheme to determine new values of J_ and V. ro stays constant until the end of the rf cycle.
Step 3. Repeat
Step 2 until the end of the cycle.
Step 4. Compute the new value of ro from Eq. (19). If the value of ro is converged, go to the next step. Otherwise go to Step 2.
Step 5. Compute ion velocity and the IED from the values of J_, V, and r over the rf cycle.
It usually takes less than 25 cycles to obtain converged values of to. Figure  1 shows that the convergence rate of r0 is slower at higher values of _. It is also found that the magnitude of the applied potential or current at the electrode does not affect the convergence rate.
IV. RESULTS

AND DISCUSSION
In (1) and (11) .
A further refinement of Eq. (17), which is the subject of future study, could remove some of the existing discrepancies at higher B. Figure  3 shows the variation of the electric field over the rf cycle. 
B. Current Control
In this case we pass a sinusoidal current through the sheath with no dc component,
The sheath potential is obtained as a part of the solution from the following equation, Ja¢ sin wt = enu + Je + eE OE . First we note that in the current control case, the low energy peak is higher than the high energy peak due to the fact that during the rf cycle the sheath potential drop stays near it minimum for a longer time compared to at its maximum [see 
